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ABSTRACT 

Amber mines in the mountains of central Hispaniola have yielded numerous fossil flowers from Mid-Tertiary 
tropical forests in the Caribbean region. The present flower is the 16th species to be described from these de¬ 
posits. Others are 1 species of Fabaceae (Poinar 1991), 3 of Arecaceae (Poinar 2002a, 2002b), 2 of Poaceae 

Chambers &  Poinar 2010), 2 ofLauraceae (Chambers etal. 2011a, 2012), 3 ofMeliaceae (Chambers etal. 2011b; 
Chambers & Poinar 2012), 1 of Burseraceae (Chambers & Poinar 2013), 1 of Myristicaceae (Poinar & Steeves 
2013), and 1 possibly of Moraceae (Poinar et al. 2008b). The moist forests of this period have been described by 
Poinar and Poinar (1999), based on numerous amber-embedded insect species together with whatever plant 
fossils were then available. The resin that trapped these organisms was produced by Hymenaeaprotera Poinar 
(Poinar 1991), a progenitor of the modern-day forest species H. courharil L. Fossils of Rhamnaceae, principally 
leaves and fruits from the Late Cretaceous and Early Cenozoic, have been the object of numerous studies (see 
references in Jones & Dilcher 1980; Burge & Manchester 2008; Correa et al. 2010) and have contributed to 
phylogenetic and historical phytogeographic analyses of the family (Richardson et al. 2000a, 2000b, 2004). 
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Fig. 1. Distigouania irregularis. Apical view of flower. Upper arrow is on sepal, middle arrow indicates one of the 4 spreading petals, lower arrow shows 
erect, cupped petal. Note ridge on sepal midline. Scale bar = 0.7 mm. 
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Fig. 3. Distigouania irregularis. Apical view. Long arrows are on dehisced anthers, short arrow, top middle, points to undehisced anther, shortest arrow, 
top right, indicates cupped petal subtending this anther. Scale bar = 0.675 mm. 

v indicates the erect petal, which is cupped and subtends the stame 



Fig. 5. Distigouania irregularis. Basal view. Right arrow is on pedicel, upper left arrow indicates location of 5th, non-spreading petal, lower arrow is on 
hypanthium. Scale bar = 0.736 mm. 

line ridge, visible in the proximal half of petals in the 2 o’clock and 4 o’clock positions in Figure 1. The 5th 
petal, erect and cupped against the undehisced anther (Fig. 1, lower arrow, Fig. 4) is like the limb of a typical 
petal of Rhamnaceae in size, shape, and texture. At a developmental- genetic level we speculate that the sepal- 
oid appearance of 4 of the second whorl organs could result from the partial loss of expression of B class genes 
in this whorl (from the ABC model of flower development, see Bowman et al. 1989; Theissen et al. 2000), as 

showiness could result from changes in the expression pattern of flower symmetry genes (Preston et al. 2011). 
Therefore, if  extant members of Rhamnaceae with a similar phenotype were found, it could lead to interesting 
comparative studies of the genetics of candidate genes for flower development, such as orthologs of PISTILLA- 
TA, APETALA3, CYCHLOIDEA and DICHOTOMA. We might then come closer to explaining the morphology 
of this unusual Mid-Tertiary fossil. 

2000a:333; Medan & Schirarend 2004:330). In a molecular phylogenetic analysis of Rhamnaceae using the 
plastid genes rbcL and trnL-F, Richardson et al. (2000b) found 3 well-supported clades; however, these could 

names of the rhamnoid clade, the ampeloziziphoid clade, and the ziziphoid clade. Gouanieae belong to the zizi- 
phoid clade as a well-supported, monophyletic group, consisting of Crumenaria, Gouania, Helinus, Pleurantho- 
des, and Reissekia. In their discussion of the biogeography of Rhamnaceae, these authors propose a phylogeny 
extending back to the Mid-Cretaceous with possible relationships to the Rose Creek flower of Basinger and 
Dilcher (1984), which may establish 94-96 Ma as the minimum age of the family.1 For some genera, at least, a 

'Assigning the Rose Creek flower to Rhamnaceae is not accepted by some other authorities, however (Calvillo-Canadell & Cevallos-Ferriz 2007:1667). 
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widespread Old and New World distribution may be attributed to their ancestors’ initial presence in Gondwa- 

been firmly  established in the fossil record. Flowers of this family, not specifically assignable to an extant ge¬ 
nus, were discovered in Mexican strata of probable late Campanian age, ca. 74 Ma (Calvillo-Canadell &  Ceval- 
los-Ferriz 2007). Upper Maastrichtian leaves of Berhamniphyllum (Jones & Dilcher 1980; Correa et al. 2010) 
are similar to those of Rhamnidium and Berchemia, while the winged fruit of Archeopaliurus (Correa et al. 2010) 
compares well with that of Paliurus. Taking into account both fossil and molecular evidence, Calvillo-Canadell 

Berchemia, Karwinskia, and Paliurus. 
The present fossil, from the Oligocene or early Miocene, stands out as an evolutionary experiment with 

zygomorphic flowers in this otherwise actinomorphic family. Because floral zygomorphy is frequently associ¬ 
ated with insect pollination, we suggest that the notably enlarged, bilobed appendages of the hypanthial disc 

which stayed closed while the other 4 anthers opened and released their pollen, remains unexplained. Given 
the absence of living relatives having a comparable floral syndrome, we choose not to speculate on whether, in 
this species, it also may have had a particular function in insect pollination. 
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